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ABSTRACT 
This study explores the role of IT in improving environmental sustainability of organizations using an interpretive analysis of 
the environmental IT implementation processes of three early innovators. The technology, organization, and environment 
framework and a six-stage IT implementation model guided our data analysis. Factors and outcomes at the various 
implementation stages were extracted. We find that IT was implemented primarily to measure and report the sustainability 
impact of organizations; however, the information that resulted from these systems increased organizational commitment to 
environmental sustainability and led to the development of sustainable practices in these organizations.  
KEY WORDS 
 IT implementation, Environmental impacts, Sustainability, Interpretive analysis.  
INTRODUCTION 
Organizational sustainability is defined as “a company’s ability to profit without sacrificing the resources of its employees, 
the community, or the environment” (Noe, Hollenbeck, Gerhard & Wright, 2000, pg14).  However, many organizations have 
contributed to the depletion of natural resources by consuming more materials and energy than they produce, and outputting 
more waste than can be absorbed by the natural environment (Dyllick and Hockerts, 2002). In some cases, such activities 
have increased costs and hindered organizations’ ability to meet regulatory constraints such as those concerned with carbon 
emissions. On the other hand, organizations that demonstrate environmentally responsible behaviors can increase their 
legitimacy, realize a competitive edge (Bansal & Roth, 2000; Kuo & Dick, 2010), and ensure long-term sustainability of both 
the organizations themselves, as well as their environments (Hart & Milstein, 2003). 
The IT industry has also been criticized for having a negative environmental impact (Urquhart, 2010). These negative 
impacts include high levels of energy consumption, greenhouse gas emissions and toxic disposal of IT systems (Muregesan, 
2009). The IT industry has responded to these concerns with smaller and portable devices that significantly reduce cooling, 
energy and disposal needs, as well as innovations like server virtualization and sensor technologies.  Some IT organizations 
are also exploring organic materials to build low-cost, easy-to-manufacture solar cells (Hodgin, 2008). In addition to these 
responses, the industry has developed systems that monitor and evaluate organizational practices such as the IBM Enterprise 
Energy Management System (EEMS) that has tracked more than 105 energy conservation projects over two years resulting in 
savings of 16,500 MWh of electricity - US$ 1.35 million (WBCD, 2008). 
Despite the potential of IT in addressing environmental concerns, few studies have systematically examined the role of IT in 
the sustainability literature (Melville, 2009). This study addresses this gap in the literature via an interpretive analysis of three 
organizations that have implemented IT systems to improve their environmental impact. We examine factors that contribute 
to the success of environmental IT implementations with the goal of building a theory that can (1) elaborate the role f IT in 
organizations’ environmental sustainability programs, and (2) help organizations implement such IT successfully in future. 
Our data analysis was guided by Tornatzky & Fleischer’s (1990) technology, organization, and external task environment 
(TOE) framework and Cooper and Zmud’s (1990) six-stage IT implementation model  
The rest of this paper proceeds as follows.  The following sections summarizes the prior literature, presents our theoretical 
framework for analysis, and our research methods. The results and discussions are presented in the final section. 
BACKGROUND 
We reviewed the environmental sustainability (ES) literature in organizational and IS research to identify factors that 
influence adoption of IT for ES in organizations.  
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Environmental Sustainability in Organizational Research 
ES research dates back almost three decades. A review of published journal articles identified using a keyword search of the 
online ABI/Inform database suggests that prior research in this area has investigated independent variables that influence 
adoption of organizations’ sustainability strategy (Christmann, 2004; Darnall, Henriques & Sadorsky, 2008) and the 
economic benefits of such strategies (Darnall et al., 2008). Notable factors that influence sustainability strategies include 
external stakeholders’ pressures such as market pressures (Darnall et al., 2008; Riviera-Camino, 2007), regulatory pressures 
(Darnall et al., 2008), pressures from suppliers and business partners (Christmann, 2004; Riviera-Camino, 2007), industry 
pressures (Christmann, 2004;), and social pressures (e.g. from media and local community) (Darnall et al., 2008; Riviera-
Camino, 2007) and organizational factors such as organizational resources and capabilities (Darnall et al., 2008), and global 
standardization of functions (Christmann, 2004).  Economic benefits of sustainability strategies include business performance 
(Darnall et al., 2008), reduced costs (Williamson, Lynch-Wood & Ramsay, 2006) and firm ability to generate economic 
value (Husted & Allen, 2007). 
Environmental Sustainability in IS Research 
ES research in IS is new and sparse. Hence, we searched journal articles and conference proceedings for empirical studies 
and conceptual articles. Some IS researchers have developed frameworks to describe ES issues, define the roles of ITs in 
addressing the issues, and propose agendas for research in ES and IS. For example, Watson, Boudreau and Chen (2010) 
propose an energy informatics framework to guide energy-based IS research programs that can meet the concerns of eight 
stakeholder groups. Elliott (2011) developed a conceptual model to examine four key environmental issues and how these 
issues relate to six stakeholder categories. In this model, the primary role of ITs is viewed as mediating communications 
among stakeholders, facilitating environmentally sensitivity, and evaluating environmental impacts. Finally, Melville (2010) 
developed a process model called the belief–action–outcome (BAO) framework, which starts with macro (social and 
organizational) systems and their expected beliefs; progresses to micro states where IT is used to inform beliefs, enable and 
drive actions; and ends at the assessment of sustainability outcomes. All authors advocate a trans-disciplinary research 
agenda intersecting IS, organization, and sustainability research. 
Empirical studies in this area have examined the adoption and economic benefits of sustainability systems. For example, Kuo 
and Dick (2010) investigated the extent of use of green ITs using an online survey of IT professionals in 38 organizations, and 
found that bottom line considerations, management influence, and normative legitimation pressures were influential. Using 
secondary data on 42 firms, Ko, Clark & Ko (2011) found that green IT adoption influences firms’ economic performances. 
Molla (2009b) surveyed 176 US organizations and found support for eco-legitimacy, eco-efficiency and eco-effectiveness on 
the adoption of green ITs (e.g. virtualized server).  However, there is no comprehensive understanding of the factors that 
drive or enable IT-based organizational sustainability initiatives or the outcomes of such initiatives. Furthermore, research in 
this area has been atheoretical and ad hoc. 
Research Questions 
In view of the above gaps in the literature, we examine the following research questions: 
1. What are the factors that influence ES-enabling IT initiatives in organizations? 
2. What are the outcomes of ES-enabling IT initiatives in organizations?  
We expect this research to contribute to the nascent body of research in this area by contributing to a theory of IT-based ES 
initiatives that can inform and guide future research.  Our research can also contribute to practice by helping shape 
organizations’ ES-enabling initiatives and improve their chances of success. 
THEORETICAL FRAMEWORK 
We employed two innovation models – Tornatzky & Fleischer’s (1990) Technology-Organization-Environment (TOE) 
framework and Cooper & Zmud’s (1990) six-stage model of IT implementation – to guide our analysis. These innovation 
models are appropriate for our analysis because ES-enabling initiatives in organizations can be viewed as “innovations.”  
Cooper & Zmud’s IT implementation model describes the process and factors that influence IT implementation efforts, and 
was pertinent to our first research question.  In contrast, the TOE framework explains how technological, organizational, and 
external factors interact to shape the outcomes of organizational initiatives, and was relevant to our second research question.  
Cooper & Zmud describe IT implementation as a model comprising of six stages: initiation, in which an IT need is identified 
and justified; adoption, in which organizations choose a specific IT to implement; adaptation, in which the IT is customized 
to organizational needs and organizational procedures are revised to accommodate the IT.; acceptance, in which 
organizational users commit to using the IT; routinization, in which the IT is used repetitively; and infusion, in which the IT 
generates increasing benefits for the organization. 
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Synthesizing Cooper & Zmud’s model with the TOE framework, we expect a set of external and organizational (internal) and 
technological factors to influence each stage of the IT implementation process.  The interactions of these factors may then 
influence implementation outcomes at each stage.  Our conceptual framework is illustrated in Figure 1, and is used to guide 
our data analysis in this research. 
 
Figure 1: Implementation Process: Stages, Factors and Outcomes Analysis Framework 
RESEARCH METHODS 
Data Sources 
Published case studies of three organizations pursuing ES-enabling IT initiatives provided the data for our analysis.  These 
organizations were United Parcel Service (UPS), a US-based international supply chain, logistics and distribution services 
provider that synchronizes the movement of goods, funds and information; Fujitsu Australia Limited, a full service provider 
of information technology and communications solutions that partners with its customers to consult, design, build, operate 
and support business solutions; Intel, a world leader in silicon innovation, that develops technologies, products and initiatives 
for personal and business uses. Our case selection was based on the “theoretical sampling” strategy recommended by 
Eisenhardt (1989) and Glaser & Strauss (1967).  In this strategy, we selected cases based on the availability of detailed 
information that would help us identify factors and outcomes in all or most of the six stages in ES-related IT implementation 
in these organizations.  The UPS case was the most detailed, and hence served as our primary data source, while other cases 
were less detailed, and served as supplementary material to elaborate, triangulate, and validate, our findings from the UPS 
case.  The three cases represented two different industries, which also allowed us to examine the generalizability of our 
findings across industry settings. 
Two studies were used for the UPS case; those by Watson, Boudreau, Li and Levis (2010) and Carmichael and Rubin (2008). 
The two supplementary cases were obtained from publications of the Australia-based consulting company, Australian 
Information Industry Association (AIIA). 
Data Analysis 
For data analysis, we employed analytic induction – a grounded theoretic method that “explicitly accommodates relevant 
existing theories” (Bansal and Roth, 2000, pg719). This method contrasts with traditional grounded theory which starts with a 
“blank slate”, i.e. with no theoretical preconceptions and theory construction based purely on empirical data (Glaser & 
Strauss, 1967). The analytic induction technique was more appropriate for our analysis since we were concerned about the 
adequacy and completeness of our secondary case data; we felt that prior theoretical understanding of IT implementation 
processes may help compensate for the empirical limitations of our data and direct us to specific factors and outcomes to 
examine.  While Bansal and Roth’s (2000) used this technique in a positivist way to test and further develop hypotheses from 
the literature, we used this technique in an interpretive manner to identify factors and outcomes relevant to our study.  
Our data analysis procedures followed the coding techniques recommended in grounded theory (Corbin & Strauss 2008).  We 
started with open coding; our goal was to identify the key concepts from the raw data that can be viewed as factors enabling 
or driving the ES-enabling IT implementation in these organizations or outcomes of such implementation.  For instance, a 
comment in the case material “becoming more aware of environmental issues” was coded as “environmental awareness.” As each 
concept was identified, we categorized them within the rows of the analysis framework (Figure 1).   
From just the UPS case, our open coding process resulted in hundreds of concepts that were clearly infeasible for theory 
building. Hence, as a data reduction strategy, we grouped these concepts into generic categories that are similar to constructs 
in a theory.  Using an axial coding approach, we separated the constructs into “causes” and “effects” and searched for 
evidence regarding relationships between these constructs.  Unfortunately, delineating these relationships proved difficult and 
inconclusive, given that we were limited to the narratives in the case material and in some cases, some of the concepts were 
ambiguous in that they could represent multiple categories. 
Initiation 
•Technological  (T) 
•Organizational (O) 
•Environmental (E) 
•Outcomes 
Adoption 
•Technological  (T) 
•Organizational (O) 
•Environmental (E) 
•Outcomes 
Adaptation 
•Technological  (T) 
•Organizational (O) 
•Environmental (E) 
•Outcomes 
Acceptance 
•Technological  (T) 
•Organizational (O) 
•Environmental (E) 
•Outcomes 
Routinization 
•Technological  (T) 
•Organizational (O) 
•Environmental (E) 
•Outcomes 
Incorporation 
•Technological  (T) 
•Organizational (O) 
•Environmental (E) 
•Outcomes 
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For coding the two supplementary cases, we employed a selective coding strategy, in which we placed the extracted concepts 
into categories already derived from the primary case (UPS).  This approach helped our analysis move faster, while also 
triangulating our findings from the primary case.  We eliminated concepts that were inconsistent across these cases, which 
also helped us build a generalizable model of the factors and outcomes of ES-related IT implementation in organizations.  
RESULTS AND DISCUSSION 
Our analysis of three cases of ES-related IT implementation helped identify four technological (T) factors, three external (E) 
factors; seven organizational or internal (O) factors; and twelve outcomes over the six stages of IT implementation.  All 
findings - factors and outcomes, grouped by implementation stage - are presented in Table 1. In addition, some of the more 
influential factors are discussed next using some off the concepts that were extracted from the case materials and later 
abstracted; samples of concepts from which key outcome were derived are presented in Table 2. 
Implementation 
Stage 
Factors Outcomes 
Initiation 1. stakeholders’ pressures (E) 
a. market pressures 
b. industry pressures  
c. regulatory pressures 
2. operational inefficiencies (O) 
3. environmental footprint (O) 
1. sensitivity to environmental impact 
2. implementation risk assessment 
3. pilot ES project  
Adoption 4. relative advantage of green IT systems (T) 
5. existing IT infrastructure (T) 
6. aligned business, IT and ES strategies (O) 
4. decision to adopt ES systems  
5. engagement of key personnel  
6. ES goal setting  
Adaptation 7. IT sophistication (T) 
8. management commitment (O) 
7. ES system and metrics  
8. employee system training 
Acceptance 9. management influence (O) 
10. line-employee commitment - ES/system (O) 
9. employees’ feedback  
10. refined KPIs  
Routinization 11. external stakeholders’ engagement (E) 
12. comprehensive feedback (T) 
11. external reporting 
Incorporation 13. ES innovation (O) 
14. firm visibility (E) 
12. success:  
a. Stakeholder sustainability reports 
b. lower environmental impact 
c. changed behaviors: 
i. new operatinal practices 
ii. stakeholder adoption of sustainable 
innovations – products and practices 
Table 1: All Results 
Initiation 
At Initiation, three key factors: 
Stakeholder pressures: the need to report sustainability behaviors to stakeholders became clear at all three organizations: at 
UPS, executives noted that companies had “become subject to close scrutiny”; at Fujitsu, that “environmental laws ... are 
becoming stricter around the world”; and at Intel, that “the environmental impact of conducting business ... continues to 
receive attention on all fronts – from customers and employees to regulators and local communities”.  
Environmental footprint: at UPS, “UPS had a large environmental footprint. Delivering packages on time required a large 
fleet of trucks and airplanes, and using tons of paper and cardboard packaging.”  At Intel, there was need to “reduce the 
environmental impact throughout the product lifecycle”; and at Fujitsu, their data center highlighted the footprint of the 
company’s need to “consume fewer resources – energy; water”.  
Operational inefficiencies:  UPS  noted that “even with an ambitious program to increase its fleet of hybrid vehicles, for 
example, UPS still burned a lot of fossil fuel”; Fujitsu, recognized “risks caused by the use of harmful chemical substances”; 
and Intel recognized the need for “incorporating new products and technologies … to reduce energy consumption”. 
Adoption 
At Adoption, three key factors: 
Daphne Simmonds et al.                              Environmental Sustainability in Organizations: The Information Technology Role 
Proceedings of the Eighteenth Americas Conference on Information Systems, Seattle, Washington, August 9-12, 2012.         5 
Existing IT infrastructure: at UPS, “package flow technology, developed and first used …, is the technology upon which the 
telematics project builds”; at Fujitsu, the company intended to “support the creation of a prosperous, low-carbon society 
through leveraging its technologies”; and at Intel, “early implementation strategies have matured into the sustainability 
programs that are used today to manage and measure efforts … across the entire enterprise”.  
Aligned strategy: at UPS, “there’s no IT strategy, just a business strategy“; at Fujistu, "It needs to be an IT and a business 
strategy from the start – a whole-of-business strategy”; and at Intel, to “align Eco-Technology and corporate affairs”.  
Relative advantage: at UPS, “although package flow generates important benefits, … there is still potential for greater 
efficiency”; at Fujitsu and Intel, early implementation references were scant in the data, however published results made clear 
ITs’ roles in efforts at “becoming more aware of environmental issues and identifying the most suitable approaches to 
implements”(Fujitsu) and sharing “IT key results, ideas and needs relating to sustainability and value-add opportunities with 
platform design teams”(Intel). 
 
Process Stage Key Outcome Exemplary Concepts from Cases Orgin 
(Case) 
Initiation Environmental 
Awareness 
(Process Outcome) 
... Burned a lot of fossil fuel, used tons of paper UPS 
Becoming more aware of environmental issues and identifying the 
most suitable approaches to implement ... 
Fujitsu 
What started as a grass roots inititiative when  Executives asked, 
“What is sustainable IT?”, has become ... 
Intel 
Adoption Engage in 
Environmental 
Reporting 
(Process Outcome) 
Provide stakeholders with environmental data UPS 
The implementation of an environmental management evaluation 
system enabled a more methodological approach throughout the 
organization.  
Fujitsu 
Develop an IT sustainability strayegy and roadmap to educate ... on 
the principles and importance of sustainable business practices  
Intel 
Adaptation Develop KPIs 
(Process Outcome) 
We painstakingly went through the GRI ... what we could use as 
transportation metrics 
UPS 
Target: A reduction of 28% relative to fiscal 1990 per unit for the 
whole group 
Fujitsu 
“We identified the bottom-line benefits and defined the metrics that 
enabled us to effectively reduce our environmental footprint.” 
Intel 
Acceptance Employees Engage 
in System 
(Process Outcome) 
... 40,000 employees with management positions took a business 
ethics questionnaire   
UPS 
Transitioning from environmental management to management for 
a sustainable environment. 
Fujitsu 
Share IT key results, ideas and needs relating to sustainability and 
value-add opportunities with platform design teams. 
Intel 
Routinization Refine KPIs 
(Process_Outcome) 
The key was to have mechanisms in place to review and see where 
the gaps are 
UPS 
Disclose environment-related results and critique for continuous 
improvement 
Fujitsu 
Intel sets a new 2012 climate change and energy conservation goals 
to drive continuous improvement. 
Intel 
Incorporation Establish and Share 
Best Practices 
(Process Outcome) 
Finding routes that minimized left turns … “No Left Turn Program” UPS 
Fujitsu also provides professional consulting services to customers to 
share the knowledge and expertise it has acquired 
Fujitsu 
Industry influence: Share best-known methods. Intel IT ... improve 
results beyond the enterprise. Intel shares its data centre experience  
Intel 
Success Changed Behaviors  The operational side of the company developed procedures to identify 
hazmats (hazardous materials) 
UPS 
Fujitsu helps customers achieve a 7 million ton reduction in Carbon 
(2010) 
Fujitsu 
Technology and innovation: Use new technologies to improve Intel® 
platforms and increase sustainability 
Intel 
Table 2: Samples of Concepts - Key Outcomes 
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Adaptation 
At Adaptation, two key factors: 
IT Sophistication: At UPS, benefits were attributed to “the sophistication of our network”; at Fujitsu, to “Fujitsu’s 
technological expertise in the IT industry”; and at Intel, there was no single concept but the entire case speaks to Intel’s IT 
sophistication.  
Management commitment: At UPS, “to check compliance in this global organization, more than 40,000 employees with 
management positions annually took a business-ethics questionnaire to provide another way to identify a specific concern” 
the company’s footprint; at Fujitsu, according to one manager, “if you really want to understand the benefits and get the most 
value it needs to come from the top down”; and “Intel management knew they would need to influence corporate culture.” 
Acceptance 
At Acceptance, two key factors: 
Management influence: At UPS, “A supervisor can replay a drivers’ complete route for the day and use this visual display 
and other reports to work with drivers to reduce the distance they drive”; at Fujitsu, managers were responsible for “building 
a sustainability mindset” and so they had to “get buy-in and ownership” at Intel, “management knew they would have to 
influence corporate culture, including DM processes and employee involvement”.  
Line-employee commitment: at the line-employee level in UPS, some of the greatest internal behavioral changes were 
observed. Employees, impressed by the reports from the system on their own performance, became committed both to 
environmental sustainability as well as to the IT systems: “once drivers were aware of how they could improve safety, they 
typically improved dramatically the next day after our reviews” (UPS). At Intel, employee involvement was considered 
critical for the company to “be more sustainability-focused and adapt to new thinking and methodologies” and at Fujitsu, 
“while observing all environmental regulations in its business operations, the Fujitsu team actively pursues environmental 
protection activities”.  
Routinization 
At Routinization, two key factors. Though distinct, the two were related; external stakeholder engagement provided 
comprehensive feedback: “through employee engagement with stakeholders in the community”, UPS was said to have 
“created a highly in-touch and comprehensive feedback loop”: 
Comprehensive feedback was sought to ensure that information was received from all relevant stakeholders. At UPS, the 
thrust appeared to be reporting a positive corporate image, going public drove change from modest culture to high profile”. 
Once the company implemented its systems, initial metrics were in and the system started to produce reports, success meant 
refining those initial measures as feedback came in; feedback was first obtained in-house from the company’s employees: 
“feeding from the experience of the people in the trenches” but eventually was sought by engaging external stakeholders 
(discussed next); constant feedback was sought as there was “the general sense among those involved in analyzing the data is 
that there is still much more to learn”. At Fujitsu and Intel, apart from stakeholder reporting, another key goal was product 
innovations: Fujitsu ‘aimed to reduce CO2 emissions … through environmental innovation”; comprehensive feedback was 
necessary as these goals were to be met “in collaboration with customers and partners” (Fujitsu); Intel also placed emphasis 
was on technology innovations that reduced “energy consumption and increased efficiency of the data centre” for which 
“Intel IT engagements also provide the opportunity to …  exchange techniques and strategies”. 
External stakeholders’ engagement eventually produced more comprehensive feedback: “it was through relationships with 
stakeholders that UPS moved beyond compliance”. This also held for Intel and Fujitsu; both companies also engaged external 
stakeholders (see above – comprehensive feedback)   
Incorporation 
At Incorporation, two key factors. Again, though distinct, these two were also related; sharing ES innovation provided firm 
visibility: 
Firm visibility: UPS, “appeared in the Dow Jones Sustainability Index”, while “Fujitsu became the first company in the industry to 
establish a recycling system in Japan” and “Intel joins the Chicago Climate Exchange, the only CO2 emissions trading market in the 
U.S.”. Though these factors can be viewed as success outcomes, they also were instrumental in establishing the companies as 
industry leaders, thus impacting others’ environmental impact: “UPS metrics were shared at industry meetings, and some, …, 
were adopted by competitors”. 
Daphne Simmonds et al.                              Environmental Sustainability in Organizations: The Information Technology Role 
Proceedings of the Eighteenth Americas Conference on Information Systems, Seattle, Washington, August 9-12, 2012.         7 
ES Innovation: innovations included “UPS’s proprietary Automotive Information System (AIS), which tracked vehicle 
maintenance and need for upgrades”; Fujitsu’s “sustainable data centre in Perth” and Intel’s “energy efficient equipment” 
(e.g. Intel® Xeon® processor 5500 series-based platforms). 
System Success 
The success of the system can be thought of in several ways. The actual reports of the organizations sustainability goals and 
metrics is one success measure; the systems were implemented to report to stakeholders. A second and more important result 
is the change in beliefs, attitudes and behaviors toward the environment reflected in the management and line-employee 
commitment to ES. Finally, the actual results reported by the organizations are another: at UPS, “technology such as preload 
assistance labels “trimmed 1.9 million miles from UPS delivery routes”; at Fujitsu: “facilities measured a 10 percent 
reduction in power consumption” and “Accounts Payable … achieved a paper reduction of 15 percent”; and at Intel: 
“reducing the accumulation of personal printers, fax machines and copiers … have significantly lowered operating costs and 
reduced energy consumption. 
CONCLUSION 
Based on an interpretive analysis of three secondary case studies in the logistics and IT industries, we identified a set of 
factors that influence each stage of IT-based ES initiatives in organizations, and the outcomes of each stage.  We do not claim 
that our analysis is complete or conclusive or that the set of factors and outcomes identified here is comprehensive.  Our 
analysis was restricted by the type and amount of publicly available data on ES initiatives at our target organizations – a 
typical problem with secondary analysis.  For instance, published case studies are more likely to report successful ES 
initiatives, which is likely to bias our findings accordingly by systematically eliminating the factors that impede ES 
initiatives.  Furthermore, “theoretical saturation” (where additional data reveals no new findings) was not achieved was not 
achieved given our limited data set, triangulation was incomplete since only some factors found in the UPS case were 
confirmed by the supplementary cases; the limited data. To overcome these problems, we plan to conduct primary case 
studies of local companies in order to study these factors and outcomes in a more systematic and comprehensive manner. . 
Finally, future research can investigate the roles of IT in enabling ES in greater depth. 
Nevertheless, our study makes three important contributions to ES research and practice. First, it is one of the earliest 
systematic investigations of the factors that drive or enable ES initiatives in organizations and the outcomes of such 
initiatives.  Prior research in this area has been mostly prescriptive or piecemeal, disjointed, and atheoretical.  Hence, our 
study contributes to an initial knowledge base in ES research, which albeit incomplete, may inform and guide future research 
in this area. For practitioners, our study captures the experiences and insights of early adopters of ES initiatives, and 
identifies factors that other companies may want to consider in their own ES programs and outcomes that they may want to 
track in different phases of the implementation process.  Without the benefit of such insights, organizational ES initiatives 
may be operating in a blind manner and may be headed towards failure.  Lastly, our study reveals that IT plays a key role in 
enabling ES initiatives in organizations, although the exact nature of this role is left open for future research.  
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